Establishment of animal models for three types of pancreatitis and analyses of regeneration mechanisms.
To investigate the mechanisms underlying the onset and progress of pancreatitis, 3 animal models (chronic, acute, and severe pancreatitis) were established by double ligature of the pancreatic duct, injection with cerulein, or injection with cerulein + double ligature of the pancreatic duct. We prepared a control and 3 experimental groups: group 1 (untreated control), group 2 (a chronic pancreatitis model; the pancreatic tail was exposed through a midline incision, and the pancreatic duct from this part was double-ligated), group 3 (an acute pancreatitis model; cerulein was intraperitoneally injected 7 times on day 0), and group 4 (a severe pancreatitis model; the double ligature of the pancreatic duct plus injection of cerulein). Kinetic observations of survival rate, relative pancreatic weight, and the macroscopical and microscopical diagnoses and observations of the changes in endocrine function clearly show that these 3 murine models of pancreatitis can serve as human models for chronic, acute, and severe pancreatitis. Furthermore, pancreas duodenum homeobox 1, cytokeratin 19, and Ki67 are expressed at the site of injury in the pancreas, resulting from the injection with cerulein and/or double ligature of the pancreatic ducts and indicating that there remains a tissue-regenerative capacity. These 3 mouse models could serve as human models for chronic, acute, and severe pancreatitis. Furthermore, cells of the epithelial lineage might participate in tissue regeneration in chronic, acute, and severe pancreatitis.